Consider an elastic process A + B
A + B in the center of mass system of colliding particles. The main feature required of the amplitude of such a process is that the unitarity condition of the S matrix S + S = I should be met:
(1) This condition is depicted schematically in Fig. 1 .
In terms of matrix elements, this is equivalent to the following nonlinear equation (unitarity equation):
(2) where describes inelastic contributions to
In the amplitude f (⑀) (k ⊥ ; q), the second argument cor responds to the initial state momentum, the first argu ment corresponds to the final state momentum, and the index ⑀ = ±1 corresponds to scattering into the front or back hemisphere. Normalization of this amplitude is chosen so that the elastic cross section has the form (4) Abstract-A known mechanism of description of spatial characteristics of elastic and quasi elastic processes in terms of irreducible representations of the SO(2,1) group is modified in cone variables. It takes place in the region where transverse momentum is small in comparison with the total momentum. The transformation kernel from the transverse momentum space to the escape parameter space is a Shapiro function. In the men tioned case, this kernel is substantially simplified, assuming exponential form. In spite of some approxima tions, the physical interpretation of amplitude expansion coefficients and the geometrical interpretation of the escape parameter space are completely retained. This allows us to solve the unitarity equation in a simple analytical form, but we do not confine our solution to the region of large impact parameters which is typical of the eikonal approximation. 
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The amplitude f (⑀) (k ⊥ ; q) is related to the matrix ele ment of operator A by and the matrix element of operator A is related to the matrix element of operator F in the following manner:
The parameter λ(p) is defined by the expression The solution to Eq. (2) is known in terms of partial waves a l and in terms of profile functions on the group SO(2,1) with the Shapiro kernel [1] . The aim of the present paper is to find a solution to this equation in terms of the expansion coefficients on the SO(2,1) group but with a modified kernel. This modification is of exponential character and substantially simplifies the kernel, which allows many computations in ana lytical form. At the same time, it conserves the physi cal interpretation of amplitude expansion coefficients and the geometrical interpretation of the escape parameter space. This is made possible by changing over to cone variables. In the unitarity equation (2), there are three momenta q, k, and p (Fig. 2) . The changeover to cone variables corresponds to the trans formations For these variables the following relation holds:
where u 2 = -u 2 is a scalar product on a cone.
In the center of mass system for the studied elastic process, |q| = |k| = |p| = p, so the third component of the corresponding momenta is equal to
The element of the phase volume dΩ k in terms of cone variables has the form Changing over to the parameters u, v, and ξ in Eq. (2), we get Let us now switch from the amplitude f(v; u) to the amplitude F(v; u) = The unitarity equation will then take the form (6) We will seek a solution to the equation in the form (7) where the two dimensional vector μ = 0 ≤ μ < ∞, 0 ≤ ψ ≤ 2π. The kernel of this representation was analyzed in [2] , where it was shown that, in approximation of small transverse momenta, it corresponds to the Shapiro function. This determines the physical interpretation of the parame ter μ as an escape parameter. We will show that such a representation is a consequence of the unitarity equa 
